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Atrazine (figure 1) is a versatile, commonly-used herbicide in the corn industry that 
controls weeds by inhibiting photosynthesis. It binds the D1 protein at the Qb binding site of 
photosystem II, preventing electron transfer to plastoquinone.1 Glacier Creek Preserve (GCP) near 
Omaha, NE contains agricultural and restored prairie land uses within a single watershed. 
Neighboring GCP, farmers spray Harness® Xtra, an atrazine containing pesticide product, at 1.5 
quarts per acre in the spring.2
In 1992, the EPA set drinking water limits for atrazine to 3 ppb, citing potential health 
problems when found at higher concentrations.3 Atrazine would be expected to exceed drinking 
water limits in surface water samples at GCP around the time of application. 
In this work, a method was implemented to quantify atrazine in surface water samples 
from GCP that were collected from May-July. Sample processing and analysis included, solid-
phase extraction (SPE) and gas chromatography-mass spectrometry (GC/MS) analysis adapted 
from EPA Method 525.3.4 QA/QC included, spike recovery tests, check standards, and a quality 
control standard of atrazine in laboratory reagent water. 
Methods
• An internal standard calibration curve was prepared with phenanthrene as the internal 
standard (IS) for quantitation. 
• Selected ion monitoring for quantitation: m/z = 178 for IS, 200 for atrazine.
• SPE was performed with an Oasis HLB cartridge.
• Cartridges were conditioned with 10 mL methanol and water. 
• Up to 1000 mL water samples were drawn through.
• Elution was performed with 5 mL of ethyl acetate
• Eluents were concentrated under N2 in a 40 ℃ water bath.
• Internal standard was added at a concentration of 5.09 ppm phenanthrene.
• Samples were analyzed by GC/MS using EPA Method 525.3 guidelines.4
• Instrument conditions: splitless pulsed injection of 30 psi, 275 ℃ injection port, 
GC flow rate of 1.2 mL/min, oven temperature 70 ℃ to 200 ℃ at 10 ℃/min to 
final temperature of 245 ℃ at 7 ℃/min.
Field Sampling
• Two samples were collected from GCP (figure 2) at positions GC1, GC3, and GC5 in 
figure 4 from early May through late July.
• Samples were collected weekly in May and every other week in June and July. 
• Samples were collected and preserved in clean amber glass bottles and stored below 4 ℃ 
• Samples were filtered through a 0.45 micron filter within two weeks of collection, and 
they were analyzed within 28 days from time of filtering.  
Results
Conclusions/Future Work
• Atrazine concentrations were below EPA drinking water standards from second week of May.
• QC standard and check standard show good method accuracy and precision.
• A better method for spike preparation should be implemented to improve repeatability. 
• Perform bulk of sampling in April-May to catch atrazine at its highest concentration.
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Figure 2. Map of Glacier Creek. Arrows denote sampling locations. GC3 is on the north fork and 
contains agricultural land uses, whereas GC5 on the south fork would mainly be prairie drainage. 
GC1 represents the water draining into the Big Papillion Creek.
QA/QC Methods
• An aqueous solution of atrazine in 18 MΩ water was prepared at a concentration of 9.2 ± 0.8 
mg/L as a quality control (QC) standard to ensure method accuracy. 
• Three 1:1000 dilutions were prepared and underwent SPE and GC/MS analysis as 
detailed.
• One sample from one position per sampling week was randomly selected for a spike recovery 
test. 
• Sample spiked to approximately 0.25 ppb atrazine.
• A calibration check standard was prepared at 1.25 ppm atrazine and analyzed between the 
calibration standards and samples on analysis days. 
Results
Figure 4. Time series of atrazine concentrations at GCP Summer 2020. Error bars represent 
standard deviation between samples when n = 2. Purple squares denote GC1, yellow circles GC3, 
and red triangles GC5 . Blue dashed line represents method detection limit. 
• Table 1 shows the results of QC standard test.
• Check standards yielded 86-97% of their expected value.
• These were within the 70-130% yield required by EPA method 525.3.4
• Spike recoveries spanned 96-226% with an average recovery of 141%.
• Four out of six spike recovery tests were within the 70-130% acceptable range.4
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Figure 3. Internal standard calibration curve for atrazine determination. Calibration points range 
from 0.101-2.54 ppm atrazine R2 = 0.9988, comprised 0.984-0.999 for other analysis days. 
QC Standard expected atrazine 
concentration (mg/L)
Average atrazine 
concentration (mg/L)
Average 
(%)
RSD (%)
9.2 9.8 106 4.6
Table 1. Results of quality control standard analysis (n = 3). 
• Figure 3 is an example calibration curve with confidence bands.
• Figure 4 is a time series of atrazine concentrations at each GCP sampling position. 
Figure 1. Structure of atrazine
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